The malaria parasite mitochondrion senses cytosolic Ca2+ fluctuations.
By using the fluorescent dye Rhod-2, we have investigated the ability of Plasmodium mitochondria to participate in cellular Ca2+ homeostasis. To this end, isolated parasites were simultaneously loaded with the mitochondrial Ca2+ probe Rhod-2 and the cytosolic Ca2+ dye Fluo-3 and their fluorescent intensities were monitored in the same cells by confocal microscopy. We here demonstrate that Ca2+ increases, as elicited by treatment of parasites with sarco-endoplasmic reticulum Ca2+ ATPase inhibitors or the hormone melatonin, induce rapid and reversible increases of the Ca2+ concentration in the mitochondria of both human and murine parasites. Pre-treatment of parasites with the mitochondrial uncoupler, FCCP, suppresses mitochondrial Ca2+ accumulation. Our data demonstrate that mitochondria of malaria parasites are able to reversibly accumulate part of the Ca2+ released in the cytoplasm by pharmacological and physiological agents and thus suggest that this organelle participate in the maintenance of Ca2+ homeostasis of Plasmodia.